Calcium currents in hearts with persistent truncus arteriosus.
We have used the neural crest model of defective heart development to characterize both L- and T-type Ca2+ currents (ICa,L and ICa,T) in ventricular myocytes from embryonic chick hearts with a severe outflow tract anomaly known as persistent truncus arteriosus (PTA). Because of smaller whole embryo weights but no significant change in the weights of ventricles with PTA, the ventricle to whole embryo weight ratios from hearts with PTA were 61% larger than normal at day 11 of incubation. There was a 51% reduction in the peak magnitude of ICa,L at a test potential of +10 mV (-1.4 vs. -0.7 microA/cm2), whereas ICa,T, a proportionately large fraction of the total Ca2+ current in the embryonic chick ventricle, was unaffected. In comparison to sham-operated controls, ICa,L was otherwise not different. Half-activation occurred at about -1 and -41 mV, whereas half-inactivation occurred at -19 and -61 mV for ICa,L and ICa,T, respectively. The time for half-recovery from inactivation were not different and were 200 and 230 ms for ICa,L and ICa,T, respectively. The time for half-decay of the currents and their responses to BAY K 8644 were also similar in both sham-operated and experimental hearts. Although the dihydropyridine receptor binding experiments suggest that the total number of L-type Ca2+ channels was not different, the results from the physiological experiments indicate that the number of functional L-type channels available for opening and/or the single-channel conductance may be reduced in hearts with PTA. Finally, our results with the neural crest model indicate that it is unlikely that the development of Ca2+ currents is influenced by the onset of cholinergic innervation in the heart.